In the present paper, the notion of R-complex Finsler space with
Introduction
and is called an infinite series (α, β)-metric. Interestingly this metric is the difference between a Randers metric and a Matsumoto metric. Recently, some authors ( [13] , [14] , [15] and [16] ) have worked on Finsler spaces with infinite series (α, β)-metric and have produced some important and interesting results.
The notion of complex Finsler space appeared for the first time in a paper written by Rizza in 1963, [12] , as a generalization of the similar notion from the real case, requiring the homogeneity of the fundamental function with respect to the fibre variables, for any complex scalars λ. The first example comes from the complex hyperbolic geometry and was given by S. Kobayashi in 1975, [9] . The Kobayashi metric has given an impulse to the study of complex Finsler geometry.
A complex Finsler geometry, which contains many interesting results, has been developed in the papers ( [1] , [3] , [4] and [7] etc). In paper [10] , the wellknown definition of a complex Finsler space ( [1] , [3] ) was extended, reducing the scalars to λ ∈ R. The outcome was a new class of Finsler space called the R-complex Finsler spaces. Some important results on R-Complex Finsler spaces have been obtained in ( [2] , [7] ).
Our interest in this class of Finsler spaces issues from the fact that the Finsler geometry means, first of all, distance and this refers to curves depending on the real parameter.
In the present paper following the ideas from real Finsler spaces with Infinite series metrics, we introduce the similar notions on R-complex Finsler spaces with infinite series (α, β)-metric.
R-Complex Finsler spaces
Let M be a complex manifold with dim c M = n, (z k ) be local complex coordinates in a chart (U, φ) and T ′ M its holomorphic tangent bundle. It has a natural structure of complex manifold, dim c T ′ M = 2n and the induced coordinates in a local chart on u ∈ T ′ M are denoted by u = (z k , η k ). The changes of local coordinates in u are given by the rules:
The natural frame
transforms with the Jacobi matrix of equation (2.1) changes,
A complex non-linear connection, briefly (c.n.c), is a supplementary distribution H( 
∂ ∂η k and ∂k,∂k, δk for their conjugates. The dual adapted basis of
We recall that the homogeneity of the metric function of a complex Finsler space is with respect to all complex scalars and the metric tensor of the space, is a Hermitian one [11] .
An R-complex Finsler metric on M is a continuous function F :
(ii) F (z, η) ≥ 0, the equality holds if and only if η = 0;
It follows that L is (2, 0) homogeneous with respect to the real scalars λ, and Purcaru [11] proved that the following identities are fulfilled:
where
are the metric tensors of space.
3 R -complex Finsler space with infinite series (α, β)-metric
Taking into account the 2-homogeneity condition of L:
Proposition 3.1 In a R-complex Finsler space with (α, β)-metric the following equalities hold:
Particular case. For an R-complex Finsler space with special (α, β)-metric
we have:
αL αα + βL αβ = α 6β
Similarly, we can prove other equalities.
In the following we propose to determine the metric tensors of an Rcomplex Finsler space with Infinite series metric, i.e.,
Each of these being of interest in the following: We consider:
where,
We find immediately:
We denote:
, and
Differentiating ρ 0 and ρ 1 w.r.t. η j andη j respectively, we obtain:
Proposition 3.2 The invariants of an R -complex Finsler space with Infinite series metric:
ρ 0 , ρ 1 , ρ −2 , ρ −1 and µ 0 are given by:
Theorem 3.1 The fundamental metric tensors of R -complex Finsler space with Infinite series metric are given by
(3.10)
( 3.11) or, in the equivalent form:
, (3.14)
Proof. Using the relation (30) in Theorem 2.1 given in [2] by direct calculations we obtain the results.
The next objective is to obtain the inverse and determinant of the tensor field g ij .
Proposition 3.3 Suppose:
• (Q ij )is a non-singular n × n complex matrix with inverse (Q ji ); • C i and Cī :=C i , i = 1,..., n are complex numbers; • C i := Q ji C j and its conjugates;
invertible and in this case its inverse is
H ji = Q ji ∓ 1 1 ± C 2 C i C j .
Theorem 3.2 For a non-Hermitian R-complex Finsler space with special
23)
24)
Proof. To prove the claims we apply proposition (3.3) in the following steps. We write g ij from 3.11 in the form:
26)
Step 1. Set Q ij = a ij and C i = √ σ 1 l i . By applying Proposition (3.3) we
Step2. Now, take
and
So,
exists and it is
Step3. Now, we consider
By applying Proposition 3.3, we obtain this time:
and C i = P η i + Qb i .
So, the matrix
is invertible with 
